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Absida!d

~’he joint U.S/France TOPEX/Poseidon
satellite was launched on August 10, 1992.
0~-bit,ing  at an altitude of 1336 kri~ with an
inclination of 66 deg]-ees,  the satelljt.e
has been measuring Lhe global sea surface
height using a radar altimeter system
along the same tracks on Fart.h every 10
days since late September, 1992. The
majo~- goal of the mission is to make
p~-ecjse measurements of the hejght of the
sea surface for the study of Lhe dynamics
c) f large-scale ocean circulation.
Additionally, the data will be used for
studying ocean tides and rnari ne
geophysics. The radar alt,imetel- also
measures wave height. and wjnd speed. ~’he
mission is being conducted to optimize the
sea surface height. measurements fo~- a
minimum of three years. The primary
objective of the first six months of the
mission was to calibrate and validate t-he
missionls measurements, l’his verification
phase was completed at the enci of
l’ch]-uary, 1993. The verification results
indicat,e that all the measu~-cmcnt
objectives have been met.. In fact, many
mcasu]-ements have exceeded pe?-fo~-mance
]-equi ]-erner-lt,s  . The root-mean--square
accuracy of the sea surface height.
measu]-ement  is estimated LO be about 5.”)
cm, significantly less than the
specif<cat.ion  of 13.4 cm. A b~-icf surruna~-y
of the mission’s characteristics as well
as ea]-ly results are presented in the
papcl-.

lnhmhciim

l’01’EX/l’OSEII)ON is a satellite mission
joint.~y conducted by the United States’
Nati onal Aeronaut,i cs and Space
Adrninisi.ration and the France’s Cent]-e
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National d’Etudes Spat,iales. !t’he
objective of the mission is to use a radar
altimeter system to mcasu]-e the heigl)t, of
the sea surface, whjch reveals the
topography of the oceans, for the study
of the circulation of the world’s oceans.
l’he measurement wjll also be used for the
study of ocean tjdes and marine gec)desy
and geophysics. ~’he l-ada~- altimeter a]so
measures the wind speed and wave height
along its nadir track.

l’he global change of ou~- planet, the
RarLh, is a well recognized problem. l’he
ocean, through its interaction with the
Rart.hts atmosphere, biosphe~-e and
cryosphere, plays an important role in
regulating the change of the Earth as a
system. For insLance, the potentially
severe contrasts in climate between the
poles and equator are greatly ameliorated
by the presence of the ocean because of
its large heat capaci t.y and its
contribution t.o the ri~ovement, of heat f]-om
the equator to the poles. Much of the
weather we experience is spawned over the
ocean trough complex air-sea transfer
processes. The important global fishing
grounds are limited to small geographical
areas dominated by special oceanic flows
in response to the prevailing wjnds. The
mixing and transport of chemical tracers
and pollutants in the sea also affects the
Earth system in a profound way. For
example, the rate at which the bu~-ning of
fossil fuel causes the tempel-ature of the
ail- to rise, the famous Greenhouse Effect,
is detcrrnincd  to a large extent by the
l-ate at, w}lich the ocean is ab]e LO absorb

the CO? and by the rate at which the ocean
warms due t. o i ncrcaseci atmosphere c
heating] .

Yet much about, the ocean is poorly
understood, largely because the ocean is
so difficult to observe. It is a global
fluid with fluctuations occurring ovel- a
wide range of spatial and t.ernpora]  scales.
Only satellite systems have the potential
for providing the data necessary to
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unde~-st_and  the oceans as a whole.
TOI’RX/I’OSKIDON  is designed specifically
fOI- the study of the global ocean
circulation and its variabilii. ics  by

measu~-ing Lhe global sea surface height
for a minimum of 3 years.

‘he utiljty of a satellite altjmeter
syst,em fo~- ocean circulation studies has
been demonstrated by three previous
missions: GEOS-32, Seasat3 and GeosaL4.
Ilowever, none of these missions were
optimally designed for ocean ci~-culat,ion
studies, especially for ocean
val-iabilities at the basin-wide scales
that. are most difficult to observe using
ship observations. Given this
shortcoming, TOPEX/POSl?l  DON was
specifically designed for observing the
large-scale ocean circulation with
unp~-eccdented accuracy5. The ~-esult.s from
the mjssjon are anticipated to make
significant contributions t.o the knowledge
of ocean circulation and its interaction
with the at.mosphel-e.

‘1’he ‘1’OPRX/POSEIDON saLellit_e was launched
by an A1-iane 4 rocket from the Eul-opean
Space Agencyts Guiana Space Ceni_el- in
F~-ench Guiana, on August 10, 1992.
0~-biting at. an altitude of 1336 km with an
inclination of 66 degrees, t.hc satellite
has been measuring the global sea surface
height, using a radar altimeter system
along the same tracks on F,ari_h eve~y 10
days since late September, 1992, afte~- a
42 day pe~-iod of engineering check--out, and
orbit. adjustments. Described in the
following sections are the mission’s
charact.erist,ics  and some early results.

MissiQTLD.Mcliukm

Scj.cntifi.c  Qbjcctivcs

The p~-imary scientific objective of the
mission is a substantial incl-ease in our
unde~-starlding of global ocean dynamics by
making pl-ecise  and accurate observations
of sea level for a minimum of 3 Yeal-s.
I’hese observations will lead tc> the
following: dete~minat,ion  of the ge~leral
circulation of the ocean and its va~-i-
ability; a test of the ability to comput,e
circulation that results from forcing by
winds; a description of the nat.ul-c c)f
ocean dynamics; calculation of the
t.l-anspol-t  of heat, mass, nut,rierlts, and
salt by the oceans; determination c)f t}lc

geocentric ocean tides; an investigation

of the interaction of cur~-ent.s  with waves.
The sea-level observations will alsc, make
contributions to marine geophysics leading

to improvement in the knowledge of the
marine geoid and increased understanding
of lithospheric and mantle processes.

H@JLUllculLs~d&ll.iLf?

l’here are six science instruments i~
the mission payload (F’igure 1), four
provided by NASA and two by CNES. ‘l’hey
are divided into operational and experi-
mental sensol-s as follows:

(1) Operational Sensors

(a) Dual–Frequency Radar A]t,imet.er
(AT,T) (IWSA).

(b) 1’OPEX Microwave Radiometer
(TMR) (IWSA),

(c) l,aser Retrol-eflect.or  ArI-ay
(lRA) (NMA).

(d) I)oppler 0~-bit,ography and
Radioposit,ioning  Integrated by
Satellite (DORIS) l’racking
System Receivel- (CNRS).

Experimental Sensors

(a) Single-1’r-equency Solid-Stat,e
Radar Altimeter (SSAI,l’)
(CNES) .

(b) Global Positioning System
Demonstration Receive]- (GPSDR)
(NASA) .

I’he A1,T, operating at 13.6 GHz (Ku
band) and 5.3 GHz (C band) simultaneously,
is t.hc primary instrument for the mission.
I’he measurernent.s made at the two f~-equency
channels are combined to obtain precise
alt.imet,e~-  height that is free from errors
caused by ionospheric free elect.~c)ns,  of
which the t,otal content is obt,aincd as a
by--product. of the measurements. l’hi s
altimet,e~- js the first. one that utilizes
two-channel measurernents for ionospheric
~-anqc col-re.ctions.

The 1’MR uses the measurement of sea-
surface rnic~-owave brightness Leriqmrature
at th~-ee f~-ec~uencies  (18 G}17,,  ?.1 GIIz, and
3’/ GHz) t.o estimate the tot,al wateT--vapor
content in the atmosphe~-c; this est_imaLe
is used to correct, el-rors in the alt.irnct.er
rneasul-ement that result from this source.
‘1’he 21-GIIz channel is the primal-y channel
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fc)] water- vapol- measurement, . ‘1’lle 18- GIIz,
and 37- GHz channels are used to remove Lhe
effects of wind speed and cloud cove]-,
I-espcct.ivcly, in the water-vapor mea-
su~-ement.

The IJW is used with a network of 20-25
sat_cllit,e  laser ranging stations Lo
pl-ovide the baseline tracking data for
plecis ion orbit. determination and
calibl”ai-ion  of the radar altimeter bias.
‘1’he DORIS t~-acking system provides an
alte~-nat.e set of tracking data using
microwave Doppler techniques fo~- precision
o~-bit-det-ermi  nation. The I)ORIS system was
fi~-st demonst.~-ated by the SPOT-2 Mission.
I’he system is composed of an onboard I-e-
ceive~- and a network of 40–50 grc)und
t.~-ansmittjng  stations, providing all-
weat}~er, global tracking of the satellite.
The signals are transmitted at. two
frccluencies (401.25 Mllz and 2036.25 MIIz)
to allow the removal of the effect-s of the
ionospheric free elect,r-ons in the t.~-acking
daLa. Therefore, Lhe total ccmt-ent of the
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ionosphcl-ic  fl”ce e]ect~ons  can a]so be

estimated f]-om the DORIS ciata and used for
I_he ionospheric Corl-ect.ioll for the SSAI,T.

‘1’he two expe]-iment_al inst.rurnent,s  al-e
intended to demonstrate new technc)]ogy.
The wsr)~, operating at, 122”/.6 MHz and
1575.4 MHz, uses a new technique of GPS
differential rangi ng for precise,
c:ont,jnuous  tracking of the spacecraft with
an accuracy of a few centimete~s. The
SSAL1’, operating at a single frequency of
13.65 G117,, has validated the technology
of a low–power, low-weight, altimeter for
fut,u~-e Ha~-t.h-obse~-ving missions. It.
shares the same antenna with the AT,I’. The
SSAI,’I’ has been operating for approximately
10 % of the time.

The l’OPEX/POSEIDON satellite was built,
by Fairchild Space as an adaptation of the
Multi-Mission Modular Spacecraft (MMS),
which had successfully carried payloads
including the Solar Maximum Missjon in
1980, t,he Landsat-4 in 198?, the I,andsaL-5
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F’iqu]-e 1. I’he l’C)l’I+X/Poseidon  satellite and its payload in the fully-
dep]oyed configurai_ion in orbit. ‘1’he flig})t direction points to the
po:;it.ive  x-axis.
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il~ 19840 The MMS design was modi ficd to
meet the l’OPEX/POSEI  DON ~-equi rernc!nts. ‘1’he
satellite! bus consist-s of the MMS and the
lnstl-ument. Module. Shown in l’igu~-e 1 is
t. h c fully depl eyed ‘I’oPEX  /P C) S~; II)ON
satellite featuring the majo~- modules,
sensors, and antennas.

Q]..bit. CQnfigur.aLj.Qn.  .and.Dctcrroi  nat.iQn

lobe satellite is flying in a cil-cular
C>I-bit at an altitude of 1336 km with an
inclination of 66 degrees and a ~-epeat.
pc~-iod of 10 days. The repeatability of
the ground tracks has been maintained
within +/- 1 km. ~’hi s orbi t.
configuration is chosen to maximize the
scierlce l-eturn of the mission wi t.h
considerations of the requirements imposed
by sampling, orbit. determination, and the
avoidance of tidal aliasing.

l’he satellite orbit tracking provided
by the laser ranging and DORIS is noi.
continuous in time. Orbit computation
based on dyuarnical  equations and the
tracking data is ~-equired t.o p~oduce a
continuous, precise orbjt. fo~- the mission.
Precision o~-bit determination t.earns have
been established by both NASA and CNHS to
accomplish this task. I}ecause orbit er~-or
is the most. significant error source for
the sea-level measurement, a long--lead
p~-elaunch effo~-t has been made by these
teams to develop a much improved model fo~-
t.he Earth’s gravity fjeld to be used for
i.he o~-bit. det,errninat,ion. A hiera~-chy of
p~-c)gressively  improved models has been
p~-educed by this effol-t. 6---/. After the
launch of the satellite, these teams have
used the satellite tracking data to
fu~ther “tune” the gravity niodel to
opt.irnize it. for the mission.

ScicnLiJic.lnYeQigaLiQns

Science investigations using Lhe unique
capabilities of TOPF,X/Pc)seidon al-e being
carried out by the members of the Science
Working l’eari~ - 38 P1-incipa] lnvestigal,o~-s
selected by NASA and CNF:S t}lrough the p~-o-
cess of Anl”~ouncement  of Opportunity. 1’11(!
selection was made based on the scientific
me~-it c~f the pl-oposed invest.igat.ions  and
t.hei T- re]evance  to the mission’s
scientific objectives. While the
I’~-incipal  Investigators do not have any
c!xclusive use of the data produced by the
mission, they are expected to deliver the
main scientific results from the mission.
T}lel-e are 16 })~-incipal  lnvestigat.ors from
the United States, 13 f~-om France, 2 from

Japan, 2 from Aust_rtilia,  anti one from each
of the following countries: Uni Led
Kingdonl, South Africa, West Germany,
Norway, atld the Nether]ancis. Summal”ies of
the individual invest.igatior”ls  can be found

5in mission’s Science I>lan .

The Jet Propulsion l,aborat.ory of the
Califol”nia Institute of Technology, under
a contract with NASA, has the
responsibility of project management for
the l’OPEX/POSlllDON  Mission. ‘l’hi s
responsibility includes mission planning
and control, acquisition of the satellite,
development and acquisition of the NASA
sensors, design and development of the
NASA ground data system, and control of
the system interfaces. Within CNES,
Cent~-e Spatial de Toulouse (CST) is
responsible for the Ariane launch-vehicle
system and the Ar-iane space launch
services, participation in mission design,
management, and development of the CNI+S
sensors, and development of the CNES
ground dat,a system. Missic)n operations
are conducted at JP1, with data processing
to produce the baseline science dat_a (the
GDR) at, both JPL and CS1’.

Early MissiQn.Rcsl.lLLs

Mcasurcmcnt  I?.erfQrmance

During ?2-25 February 1993 a ve~ification
wo~-kshop was conducted at the Jet,
propulsion-l I,aboratory i n Pasaciena,
California. l’he meeting was held at the
conclusion of a focused six month
verification phase jointly conducted by
NASA and CNliS. l’he NASA verification
effort was cent,e~-ed arc]und Hal-vest
Platfom off Pc>int conception, Califol-nja;
the CNI+S effort. was conducted around t,he
l,ampedusa island in the Mediterranean Sea.
Over 150 scientists anti engineers
~>art.icipated  in the wo~-kshoj)  to evaluate
of the missiorils pel-fc)lrnax]ce. A
pl”eliminal”y  errol” budget. for the sea
su~-face height, measurement ve~-sus the
rnissionts  requi~-ement  is shown in ~’able 1 .
~’he root.-rnean-squa?-e  accul-acy of a single
pass measurement averaged ove~- 3 seconds
(about 20 km along t~-ack) is 5.-/ cm,
significantly less t.harl the mission’s
l-equirement  of 13.4 cm. ‘l’he ~eade~- is
referred t,o the ve~-ificat.ion work:;hop
report. 8 fo~- details of the background
information ~-egar-ding this est.imai.e. l’he
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o~-bit. accu~-acy repor Led in the wol-kshotj
was 8 cm based or~- the prelaunch qravit. ~
model . After 1 aunch, the va]-ious
satcllit.e tracking data we~-e used LO

derive an irnprovcd gravit,y model, which
yielded the 4.7 cm accuracy ~-eported in
l-able 1.

11’stile 1.A’”Preliminary Assessment of
l’01’I+X/Poseidon  Measurcrncnt Accuracies
(one sigma values in cm)

Performance iiequi”retilbnt

A1,!I’IMRTIER  RANGE

Altimeter noise(l) 1.4
RM bias 2!.0

Skewness (2) “ 1.4
1 onospherc  ‘3)

0.”/
I)ry g’~oposphcre 0.”/
Wet l’roposphere 1.5

‘1’01’A1, AT,!I’IMKTER  MNGE (4) 3.3
RADI Al , ORB] ‘1’ HItl GHII (5) 4.7

—

S1 NG1 x PASS SF’,A IIEIGH1’ 5. “1

2.0
2.0

l.O

?..2!
0.7
1.2

4 ,0

12.8

13.4

N“otes  -

(3)

(2)
(3)
(4)

(5)

Al t,imcte~- noi se is based on 3-see
average and significant wave height
(SW}]) = 2 m.
Not, well determined for SSAT,’I’
Usc 2.0 cm for’ DORIS-based co~-rect,  jon
Altimeter bias and bias drift not
i ncluded
Post verification workshop estimate
based on the JGM-2 gravity model

Shown irl I’igure 2 is the evolution of the
measu~-emellt accuracy of satellite
alt, imct. ry over the past 1 5 years. T’hc!
ul]plecedented accuracy of TOPRX/Posei  don
has for the fil-st. time allowed t}le
scientist. s to be able to detect t.})e weak,
la~-gc-scale  ocean val-i ability that is
cha?-acte~-ized  by the horizontal line of 15
cI[t in the figure.

h4easurenler)l  Accuracy of Salellite Allimelers

scac Jl Gash Iolu.1
I’RS. I Poseidon

Figure 2. Evolution of the accuracy of
sea surface height. measurement by
satellite altimeters.

Shown in Figure 3 is a map of ocearl
topography produced from 200 days’ worth
of dat,a collected by the mission from
October, 1992 to April, 1993, Ocean
topography is a measure of sea ]eve]
relative to the Earthls geoidr a surface
on which the gr-avit.y fielci is uniform.
Oceanog~-aphers use ocean topography maps
to calculate the speed and direction of
ocean current,s the same way rncteorologist.s
use maps of atmospheric pressure to
calculate the speed and direction of
wi nds. ‘1’OPRX/Poseidon  is the fi~-st. space
mission that allows scientists to map
cwean t,opog~aphy  with sufficient accu~-acy
t.o study the large-scale current sys~ems
of Lhe world’s oceans. The total relief
of ocean topography shown in this map is
about two meters. l’he maximum elevation
is located in the western I’acific Ocean
and the minimum is around Antarctica. In
the Norther-n I]cmisp}lerc,  ocean currents
flow clockwise around tile highs of ocean
t.opc>graphy  and counterclockwise around the
lows. l’his process is ~-everscd in the
southern’ hemisphel-e. The majol- cu~-rent
systems of the wo~-ldls oceans such as
Kul-oshio (the current south of Japan),
Gulf Stre~am, and the Antarctic Circumpc)]ar
Cur~-erlt,  aniong ot_hcI-s,  al-c c]~ar-]y  Vjsjb]e

in the map. T’hese highs and lows are the
oceani c count.crparts  of at. mospheri  c
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F’igure 3. ocean dynamic t.opog~-apl]y  calculat. eci f~-om 200 clays’ worth of
dat,a (October 1992 - April 1993; Cycle 21 was r“lot used) . Hxpansion up
t.o sphe~-ica] harmonics deg~-ee and o~dcr 20 (with wavelengths sho~-tc~-
t}mn 2000 km filtered out_). ~’he geoid model used is LJGM-~, the post,-
launch model tuned using sat_cllite  t.rackinq  data. Contou~- irltelval is
10 cm, with negative va]ues cent.oul-ed in dashed lines. ‘1’he data used
a]e il~t_e~-im  GDR with empi~-ica] c)l”bit co~-rect. ic>ns- applied.

calculation systems. ‘1’he exist.cnce  and
basic; st~uct.u]-e  of these occarr syst_cms are
Cor]st.ant, but the details of these syst,cmls
are ccmstant]y Changing. I’}lercforc,  these
fcatu~-cs ca]l bc conside~ed the “clir[late”
of the occtrn. ‘1’hroucjh  the cno~-rnc)us amc)urlt
c)f }Ieat. t.~-anspc~~-t.ed  by the la~-ge- scale
ci~culdt.ion systems ~-evcaled by the map,
t}le ocean plays a fundamental role in
mail~t.air~inq the cu~-~erlt habitable cl ir[late
C)I1 }:al”t.11.  -

Understanding the dynamics of
ocearl ci~culation  and its role in climate
c)lar-rqe i s t. }1 e mai n goal c) f the
‘I’OI’}:X/  I’osei don Mission.

sea kvcl-..charlgc

l’i qLII e 4 S}1OWS the change i~l sea level
f~orn L.lle fi~-st 10 days of octobe~, 1992 t.c)
t}le last 10 days of Mal”cll, 1993, s~ml~rlirlg
;] ~,cliod of a]nlost 6 rnorlths. 2’IIC! sc~a

ICVCI change ovel- this six nlonth pe]iod is
a C!cmbillat. io!l of the effects of seasc~nal
waImi rIg/cc)ol ing and wind fo~-cincj. lrI tl]e
No]t}le]”n Ilemisphere, the sea level in L}le
Gu]f St]-ear[l (c)ff t.}le U.S. east c;oast) arid
Ku]oslljo (east of Japan) ~-egic)r]s dloppc>ci
by IIIOIC i_lmIl 30 cm. Most of this ci~-cy) was
c:auseci by the wint. e~- cc)oling c)f the c)cearl

by the cc)lci continental ail n~ass blown off
t,he No~Lh Amcli can and Asian cc)ntinents.
Sea level ~ise of 5-10 cm occu~-~ed  at
similzrl-  latitudes (30-40 cieg~ees) in t.hc
Sout. he~-n }Iemisp}lere,  result. irrg from the
warming by the summc~- atmosphe~-c, It,
takes an increase (cic!c~-ease?) of 1 dcq~-ee
Celsius in the average tempe~-ature of a
wate?- cc)lumn 50 rnete~s deep t.o cause the
sea level ~-ise (fall) by 1 centirnc!tel”.
Note that. t.llc! sea level char”rge in the
Nort}lel-  Ilcxnisphel-e  is lal”ge~- than that. in
the Sout_hc?~-n  Ilcmisphele. ~’his is caused
by the la~-ge7- land mass of the Nc)rt. hem
}Iemi splle~e that. c:lc:at.es Cc)lcie]- wint. el-
cc)nt-il~er]t.al  ail- mass that- cc~ols the ocean
water C)ff tl]e east cc)ast_s c) f Lhc
continents at. tcvnpcl-at  e lat. itudcs.

I’he sea level Ci]-c)p just rrc)~t. h c>f the
cqual-c)~- in bc>tl~ tile I’ac. ific anti the
At.lant. ic Oceans was caused by i.he seasc>na]
ciecel e~at. ion c)f tllc Kquatc)]-ial Cc)unte~-
Cul”lc?rlt. s ~csultiylq fj-om t.lle seasonal
change i n the t ]-ac~e wi ncis. ‘J’hc sea level
Iisc il~ ttlc caste l-n t.lc)pica]  Pacific, Ocean
c)ff the cc)ast of Sc)uih Amc!I i ca was the
I cmllant. c) f the Kelvin wave pul ses
generated in last I)ecembe~-. A Kelvin wave
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l-’iqu~-e 4. G] obal sea I CVCI cl)ange f]cm~ ea~] y Octobc] , 1992 (Cycl e 2) tc)
late Ma~-ch, 1993 (Cycle 19) . Positive values (sc>] i d ccjIItou~s)  indicate
SC2a level ri se; rlegai_ive  values (ciaslleci cc)nt OLIJ-S) i ncii cat. e sea 1 eve]
fall. Cent.ou~ - i nt.e~-val i s 10 cm,
dashed 1 ines . ?’he data used a] c
co~-rect-ions  applied.

])u I se cl-eat. es a surge of warm Watel
],~-opagating  easl_ward  along t,hc cquat.o~- and
carl cont~”i  but-e Lo El Nino conditions.

7’}Ic sc!a level change in t_he lndian ocean
is c}laract. eri zed as a fall in t.}]e easte~rl
al)d t})e southern recjions and a ~-i se in tl]e
r-lcj~-t.  hwc?st. ern region. ‘1’llis is a ~-cspc)nse
c)f t.}lc ocean to t.)le seasonal cycle of the
mc)rlsoc)n winds.

lEltall-QducLs

‘1’he baseljne data p~-oduct. s f~-clm the
r[li ssion al-e the Gec)physica] I)at. a Recc)~-ci
((;1)1<) . 7’}lC! a]gorit.hnls fc)l” pl”c)dLlcirlc]  t.tl(?
ciata Ilave been fi~”~e-tuncci  accolciillg t.o t.t~c:
~esu]t s of the verification wcmkshc)p. I’hc:
GI)R’s al-e being dist. ribut. ed by bc)t-1) NASA’s
l’llysical Occarlogl-aphy  IJist_~-ibuteci  Act. ivc’
Alc}live Cerlt. e~” (1’C)-DAAC)  at LJI’1, alld
FI’ancc’s AVISO at ‘1’OUIOUSC. l’hese data
a] e avai 1 able tc) the i nt. e.~-nat.  ic)nal sci cnce
ccmlmullit. y via magnetic tapes and CIJ-ROMS
LIIJOn lec]ucst. t.o the I_wo ciat. a cent. els. Itle
C; IJR’S a~-e available fo~- dist. ~-j butiorl
1 c)LIglIl y two months ZIft. el” dat a l’ece]Jt.  iOrl.
lrlte~im data c)f lesser quality (10--3  5 cr[l
accul-acy ) al-e avai 1 able for c)~)e~-at  ic)x)al

with rlegat_ive values cc)nt. ou~-ed in
i nte~ im C;I)R with empi ri cal orbi t

app] icat_ ions via elect_ r-onic access t.c> the
PO- DAAC1 s cor[~l>ui_e~  system. Use~-s c)f t.llc
inte~-im data p~-oducts  include the U.S.
NOAA and the Japanese Meteo~c)lc)gical
Agency.

EaI-l y resul Ls frorrl the l’OI)EX/]’osei don
Mi ssion have i ndi cal_ed that the accuz-aci es
c) f t_he rnissic)nts measul-emerli_s }Iave
exceeded l-equirement, s. l’he GIJ}<l s }Iave
beerl pl-oducecl arid di Stl”ib Llted t.o t,lle
l’l-inci pa] Invest igatol-s on a l-c)ut i nc
basi S. l’he data al-e al so avai ] ab] e to i_he
inte]-nati onal science corr~muni t,y for
~eseal-cll use. I’111 ee to f ive y(!a~ s! WC)] t.h
of data of tl)e }li gh qua] i t.y i ndi catecl i n
t}lc papel a~e anti ci pat cd t o r[[ake majo~”
advanc.  cll\etlt i n CJUI kr~c)wl edge c)f the
ci I Cul at. i c)rl c)f t tle wc)Il  ci’ s occa Ils.

I’lle ~-esea]-ch  clesc] i bcd Ile]-e was c:a I ]-i ecl
cJLlt. by t}le Jet P1-opu] si on ]iabc)lat_c)ry,
Cal i fol-rli a ) nst.i t.ut c c~f ‘1’echnolcxjy,  urlcie]

cclIlt.l”act. wi th t.}lc Nat i onal Ac~-orlaut.  i cs arid
Space Admi ni st. ~-at. i on
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